Education in oral health is important to prepare future medical professionals for collaborative roles in maintaining patients' oral health, an important component of general health and well-being. The aims of this study were to determine the perceptions of medical students in Malaysia and Australia of the quality of their training in oral health care and their perceptions of their professional role in maintaining the oral health of their patients. A survey was administered in the classroom with final-year Malaysian (n=527; response rate=79.3%) and Australian (n=455; response rate: 60%) medical students at selected institutions in those countries. In the results, most of these medical students reported encountering patients with oral health conditions including ulcers, halitosis, and edentulism. A majority in both countries reported believing they should advise patients to obtain regular dental check-ups and eat a healthy diet, although they reported feeling less than comfortable in managing emergency dental cases. A high percentage reported they received a good education in smoking cessation but not in managing dental trauma, detecting cancerous lesions, or providing dietary advice in oral disease prevention. They expressed support for inclusion of oral health education in medical curricula. These students' experience with and perceptions of oral health care provide valuable information for medical curriculum development in these two countries as well as increasing understanding of this aspect of interprofessional education and practice now in development around the world.
T he association between oral and systemic health underlines the importance of oral health maintenance in achieving general well-being and a satisfactory quality of life. 1, 2 Since health care professionals strive to promote comprehensive patient care, oral health maintenance should be an essential component of a patient's overall health management plan. Effective management of a patient's oral health requires interprofessional collaboration among health team members, each of whom can play a role in promoting oral health within their scope of practice.
The concept of collaborative oral health management and education has gained recognition as a result of interprofessional programs in community, education, and health care settings around the world. 3, 4 In some countries, such as the United States, United Kingdom, and Poland, oral health education has been introduced into medical curricula, thus providing future physicians with educational experience that emphasizes a holistic care approach. [5] [6] [7] [8] [9] Although medical schools in some parts of the world include training in oral health, the extent of such developments in institutions in the Asia-Pacific region is unknown. The aims of this study were to determine the perceptions of medical students in Malaysia and Australia about the quality of their training in oral health care and their perceptions of their professional role in maintaining the oral health of their patients.
Materials and Methods
Ethical approval for the study was granted by the University of Melbourne Human Research Ethics Committee (HREC ID: 1136596) and the Research Ethics Committee at the Universiti Teknologi MARA Australian medical schools, respectively. Table 1 shows the breakdown of participants by country and educational setting.
Very high percentages of participating students in Malaysia and Australia (94.5% and 93.2%, respectively) reported having encountered patients presenting with a variety of oral health conditions during their medical training ( Figure 1 ). The most reported oral complications reported being seen by Malaysian vs. Australian students were oral ulcers (67.7% vs. 75.7%; χ 2 =7.788, p=0.005), halitosis (71.2 vs. 65.7%), and edentulism (65.7% vs. 65.3%). In comparison with their Malaysian counterparts, a significantly higher percentage of Australian students had encountered cases of oral/dental trauma (49.0% vs. 29.4%; χ 2 =39.617, p≤0.01) and tooth abscess (36.0% vs. 12.0%; χ 2 =79.729, p≤0.01). By comparison, significantly more of the medical students in Malaysia reported encountering children with caries (48.2% vs. 20.9%; χ 2 =79.544, p≤0.01) and patients with toothaches (38.0% vs. 30.1%; χ 2 =6.660, p=0.01).
At the country level, a significantly higher percentage of the medical students in Malaysia who attended institutions without a co-existing dental school reported having encountered patients with edentulism (75.2% vs. 60.8%; χ 2 =10.337, p≤0.01), as well as tooth decay in adults (73.3% vs. 47.5%; χ 2 =30.607, p≤0.01) and children (63.0% vs. 41.4%; χ 2 =21.167, p≤0.01), in comparison with their counterparts at universities with a dental school. A similar scenario was seen in Australia, where a higher percentage of the medical students from (Ref. No: 600-RMI 5/1/6). A paper survey was distributed in classrooms to final-year medical students at selected Malaysian and Australian institutions who were in their final phase of medical study. The instrument was adapted from surveys used in previous studies. [10] [11] [12] [13] [14] Prior to conducting the survey, we tested the instrument in a content-validation process with a panel of senior medical faculty members in both countries, followed by a pilot study with small groups of Malaysian fourth-year (n=10) and Australian thirdyear (n=6) medical students. Appropriate modifications were made to the instrument after the content validation and pilot study. The instrument consisted of five sections: sociodemographic characteristics; perceptions of oral health education; training in oral health; awareness of special needs dentistry; and perceptions of interprofessional education (IPE). A plain language statement outlining the objectives of the study, together with information regarding consent and confidentiality, was attached to the survey.
This study was targeted at final-year medical students in both countries in order to gain an overview of their learning experience. At this stage, the students have completed most of their medical program requirements. Four Malaysian medical schools were selected and asked for access to their students based on our plan to include one of each of four types of schools: an established medical school with a co-existing dental school; an established medical school without a co-existing dental school; a less well-established medical school with a co-existing dental school; and a less well-established medical school without a co-existing dental school. Malaysian medical schools with programs conducted for more than 15 years were defined as established. All three medical schools in Victoria, Australia, were approached to ask for access to their students.
Quantitative data were analyzed with chisquare test using Statistical Package for Social Science software, version 22.0 (SPSS Inc., Chicago, IL, USA). Significance was set at p≤0.01.
Results
With the exception of one Australian institution, all medical schools in both countries that were approached agreed to allow the study to be conducted with their final-year medical students. The response rate was 79.3% (n=527) and 60.0% (n=455) for students attending the four Malaysian and two practitioners should advise patients to obtain regular dental check-ups (83.1% of Australian and 78.2% of Malaysian participants; 76.9% with a co-existing dental school vs. 84.6% without). When compared with the Australian medical students, a significantly higher percentage of the medical students in Malaysia stated that they believed in the role of medical doctors in educating patients about the effects of dietary habits on oral health (80.4% vs. 56.5%; χ 2 =80.955, p≤0.01), performing oral screening as part of routine care (72.5% vs. 49.7%; χ 2 =75.233, p≤0.01), and undergoing training to apply fluoride varnish on dentition (28.5% vs. 17.0%; χ 2 =151.623, p≤0.01).
The Malaysian medical students also reported that they had a more significant role than did the Australian students in educating patients about daily oral hygiene (57.5% vs. 28.1%; χ 2 =140.983, p≤0.01).
In the two countries combined, a significantly higher percentage of the medical students with a dental school on campus (46.4%), compared to those without (41.0%), reported believing in their role in advising for routine oral hygiene maintenance (χ 2 =14.570, p=0.001). At the country level, significantly more Malaysian medical students from institutions without a dental school on campus reported believing that they should advise patients to obtain institutions without a co-existing dental school, in comparison with those from institutions with a dental school, reported having encountered patients with oral conditions, such as halitosis (77.6% vs. 59.4%; χ 2 =16.856, p≤0.01), oral ulcer (73.2% vs. 57.5%; χ 2 =11.722, p≤0.01), edentulism (69.8% vs. 58.1%; χ 2 =6.309, p≤0.01), oral/dental trauma (55.3% vs. 37.5%; χ 2 =13.085, p≤0.01), and toothache (34.9% vs. 21.3%; χ 2 =9.205, p≤0.01).
Significantly more of the participating medical students in Malaysia reported feeling comfortable with performing oral examinations (59.2% vs. 33.4%; χ 2 =85.358, p≤0.01), oral hygiene instruction (56.0% vs. 45.4%; χ 2 =12.284, p=0.002), dental referrals (52.0% vs. 46.2%; χ 2 =18.632, p≤0.01), and initial dental emergency treatment (10.0% vs. 4.6%; χ 2 =162.551, p≤0.01) in comparison with their Australian counterparts. When we compared students at the country level and for both countries, there was no significant difference between respondents from institutions with a co-existing dental school and those without one in reporting comfort in performing the various oral health activities.
More than three-quarters of all respondents, regardless of country or presence of dental school within the university, reported believing that medical the country level, the higher support for oral health education seen by medical students from institutions without a dental school on campus was observed in both Malaysia (91.5% vs. 79.9%; χ 2 =11.032, p≤0.01) and Australia (67.0% vs. 33.0%; χ 2 =19.392, p≤0.01).
More than 70% of these medical students in both countries reported that seven important oral health-related areas should be taught in medical curricula: head and neck anatomy, systemic diseases with oral manifestations, effects of poor oral health on systemic health, oral side effects of medications, oral cancers, benign lesions in the oral cavity, and effects of smoking on oral health ( Figure 2 ). They also reported that learning to perform basic oral examinations on adult and pediatric patients was important for medical students. One of the areas of learning rated highest by the Australian respondents was management of dental emergencies; this area was rated significantly lower by the Malaysian students (84.4% vs. 66.4%; χ 2 =41.827, p≤0.01). Areas perceived as less important by the majority of students in both countries were learning about the effects of fluoride on dentition and receiving hands-on training in oral hygiene procedures.
Discussion
This study investigated Malaysian and Australian medical students' learning experiences in areas relating to oral health care as well as their perceptions of oral health education and practice. Malaysia is a developing country with an increased awareness of health care promotion and provision of services. 15 Australia was studied as a comparison because it is considered a benchmark in medical education and practice for countries in the Asia Pacific region. 15, 16 This study found that high percentages of medical students in both countries reported encountering patients with oral health conditions. Presentation of oral diseases in medical settings is not uncommon, especially in these two countries where high prevalence of oral diseases has been reported in national oral health surveys. [17] [18] [19] [20] Moreover, a shortage of dentists, especially in rural regions where oral diseases have been found to be higher, requires an increasing role for physicians in managing oral complications in patients. [21] [22] [23] [24] [25] [26] The experience of encountering patients with oral conditions found in our study, especially among students at institutions without a co-existing dental school, indicates an expansion of the oral disease regular dental check-ups with dentists (87.1% vs. 74.2%; χ 2 =11.038, p≤0.01). There was no significant difference among the medical students at Australian universities, whether the institution had a dental school or not, in terms of their beliefs about the roles of physicians in oral health care.
Although at a low percentage, significantly more of the Malaysian than the Australian medical students stated that they had received good training in performing basic oral health examinations (29.6% vs. 12.3%; χ 2 =143.027, p≤0.01), detecting oral cancerous lesions (24.0% vs. 13.4%; χ 2 =67.815, p≤0.01), providing advice about the effects of dietary habits on oral health (20.2% vs. 16.7%; χ 2 =42.383, p≤0.01), and managing dental trauma (6.1% vs. 4.6%; χ 2 =12.502, p=0.002). More of the Australian students (84.6% Australian vs. 55.0% Malaysian; χ 2 =103.038, p≤0.01) reported having received good training in smoking cessation. A good training in smoking cessation education was also reported by students from institutions without a co-existing dental school in both countries (74.9% medical students from institutions without a dental school vs. 63.3% medical students from institutions with a dental school; χ 2 =15.913, p≤0.01).
At the country level, a significantly higher percentage of the Australian medical students from institutions without a co-existing dental school reported that they received good training in performing basic oral health examinations (16% vs. 5.6%; χ 2 =12.485, p=0.002) and managing dental trauma (5.8% vs. 2.5%; χ 2 =9.629, p=0.008) although at low percentages. In contrast, there was no significant difference in Malaysian medical students' perceptions of training they received in various oral health-related areas when we compared those from institutions with and without a co-existing dental school.
A high percentage of the students in both Australia (90.4%) and Malaysia (69.3%) were unaware of special needs dentistry as a dental specialty (χ 2 =64.494, p≤0.01). At the country level, there was no significant difference in responses between students, whether or not there was a dental school on the same campus of the university they attended.
A high percentage of these Australian and Malaysian medical students (86.0% and 83.6%, respectively) agreed that oral health should be taught in medical curricula. For the two countries combined, a significantly higher response supporting oral health education in medical school was seen for students at institutions without a co-existing dental school (90.1% vs. 80.8%; χ 2 =19.392, p≤0.01). At
The high prevalence of oral health conditions encountered by medical students in both countries in our study also highlights the role of physicians in other areas of preventive care such as smoking cessation, promotion of a healthy and non-cariogenic diet, guidance in oral hygiene practice, and advice for regular dental check-ups. Such preventive care is especially important in patients with special health care needs who are at higher risk of developing oral diseases. 35 The high utilization of medical services among the increasing number of people with special health care needs in Malaysia and Australia supports the need for physicians to be involved with promotion of daily oral hygiene care. [36] [37] [38] [39] Maintenance of oral hygiene has been found to be an effective preventive measure against systemic conditions such as aspiration pneumonia, infective endocarditis-related bac-burden to medical practitioners for provision of oral health care. These patients may have limited access to dental practitioners, including those in university dental services. In these instances, one of the roles physicians play is identification of oral diseases that require prompt referral, such as oral cancer, since early management leads to better prognosis and increased rate of survival. 27, 28 The presence of acute cases and dental trauma in medical settings found in our study also highlights medical practitioners' role in providing comfort and relief, as well as prevention of life-threatening complications. 29 In addition, physicians' competence in performing oral examinations may help identify systemic conditions that manifest in the oral cavity, such as diabetes, HIV infection, Crohn's disease, gastroesophageal reflux disorder, and leukemia. [30] [31] [32] [33] [34] 
Figure 2. Oral health-related topics perceived by participating students as important to learn during their medical education (Malaysia n=527; Australia n=455)
OH=oral health; H&N=head and neck; BMT=bone marrow transplant; SHCN=special health care needs *Statistically significant difference between the two countries at p≤0.01 a lack of involvement of their dental colleagues in oral health educational activities. 46 Nevertheless, we would argue that collaboration between medical and dental faculty members has the potential to enhance oral health education programs for medical students. Dental school faculty members can be valuable colleagues and resources for medical faculty members in educating medical students about oral health care as described in a previous study. 47 Whilst interfaculty collaboration should be encouraged at universities with medical and dental schools on the same campus, support in teaching and learning should also be provided to medical schools that lack inter-institutional access to dental faculty members. The large number of encounters with patients with oral health conditions by students at medical schools without a co-existing dental school found in our study supports the need for at least limited clinical training for medical students in oral health care. To ensure quality training for students without dental faculty members and students on the same campus, teaching and learning collaboration in this area should also be established at the inter-university level. IPE that places medical and dental students together in learning situations can be particularly effective in helping students in both professions learn from each other and prepare them for interprofessional care. 48 While medical schools endeavor to provide effective training programs for future physicians in collaborative oral health care, guidelines in medical practice and educational requirements also need to be modified to highlight the roles of medical practitioners in oral health maintenance. At present, there is no clear description in the scope of practice defining the role of medical professionals in oral health care for Malaysia and Australia. Accreditation standards of medical curricula, requirements for completion of internship programs, and guidelines on professional duty of care produced by the Malaysian Medical Council, Medical Board of Australia, and other governing bodies in both countries provide only general descriptions of the role of medical professionals in interprofessional practice, with no specific reference to oral health. [49] [50] [51] [52] [53] [54] [55] [56] It may be advisable for Malaysia and Australia to emulate the practice in the United States, where the important role of physicians in collaborative oral health care is shown in the compulsory oral health components of the United States Medical Licensing Examination (USMLE), which is required for licensing of practicing medical professionals in that country. 57 teremia, Ludwig's angina, mediastinitis, cavernous sinus thrombosis, and cerebrovascular accident. [40] [41] [42] [43] [44] [45] In terms of comfort in undertaking oral healthrelated activities, a significantly higher percentage of the Malaysian medical students than the Australian students in our study reported being comfortable performing oral examinations, delivering oral hygiene instruction, and arranging for dental referrals. The Malaysian students were also more positive about their roles in preventive oral health care. This comfort and beliefs reported by these students may be associated with their educational experience since almost half of Malaysian medical schools provide dedicated teaching hours in oral health. 46 In spite of this widespread training, only a low percentage of the Malaysian medical students in our study perceived that they had received good training in the various aspects of oral health care. Similarly, a low percentage of the Australian students in our study perceived they had received good training in oral health, although an earlier study found that most Australian medical students received some form of IPE in oral health, but not within dedicated teaching hours. 46 Perhaps curriculum revision is needed in both countries, along with structured assessment to measure the effectiveness of educational programs in oral health for medical students.
When we compared students' responses according to the presence or absence of a dental school at the same university, we were surprised that those students at institutions without a co-existing dental school were more supportive of oral health education than those at institutions with a dental school. In addition, students on campuses without a dental school were no less comfortable in performing various oral healthrelated activities than their counterparts on campuses with a dental school. Contrary to our assumptions about IPE, having a co-existing dental school had no significant impact on the medical students' performance in or attitudes about oral health education and practice. These students' perceptions of having received good training in various oral health-related areas were also not significantly higher for those at institutions with a co-existing dental school.
Our survey did not ask how the medical students received their oral health education-specifically, whether it was taught by dental school faculty members-so we cannot determine what level of collaboration, if any, existed between medical and dental schools from the same or different campuses in providing this part of the medical curricula. Indeed, medical educators in another study reported
Conclusion
This study found that most of the participating medical students in both countries had encountered patients with a variety of oral health conditions. The students reported limitations in their training in oral health care, but they believed they can play a role in oral health provision and promotion. The support for oral health education shown by these students has positive implications for development of training programs to prepare future physicians for roles in collaborative practice in oral health maintenance. Guidelines and requirements that govern the standards of medical education and practice in both countries need to be amended to emphasize the important roles of medical practitioners in collaborative oral health care. These students' experience with and perceptions of oral health care not only provide valuable information for medical curriculum development in these two countries, but also increase understanding of this aspect of interprofessional education and practice in development around the world.
Collaborative efforts in oral health maintenance involving medical practitioners should also include working with specialists in special needs dentistry. These specialists provide oral health management of patients who are medically compromised and/or experiencing some health care conditions that may limit the person's capacity to attain satisfactory oral health. 58 As physicians manage patients with medical conditions, referral of patients to dentists is sometimes necessary to prevent complications that may result from medical therapy or deterioration of systemic disorders. 59 Therefore, involvement of special needs dentistry specialists in interprofessional care is important to ensure successful treatment outcome and attainment of overall well-being of patients. It was alarming, however, to see the significantly poor responses among the Australian respondents in our study regarding their awareness of special needs dentistry as a specialty, although this field of dentistry has been recognized in Australia for more than a decade. 60 Awareness of the roles of such specialists is imperative to ensure appropriate referral and management of these patients when they require dental treatment or consultation. Understanding each other's roles, which is crucial in ensuring effective collaborative care, may be developed through introduction of IPE activities involving these two professions.
In spite of some negative findings, the support for training in oral health expressed by the medical students in this study has positive implications for the future development of education and practice in this area. These students' perceptions of important oral health-related areas can provide administrators or relevant bodies with guidance on topics to be emphasized in designing educational programs in oral health to be incorporated into medical curricula.
Possible limitations of this study include the absence of a sound validation process for the instrument used and the potential for respondent bias previously reported in self-administered surveys. 61 Furthermore, the use of basic statistical analyses in this study offered limited information, limiting our ability to draw substantive conclusions. However, the information generated by this study does provide useful early findings on the topic, which can support curricular development and guide further in-depth investigation of this subject matter. Future studies should use a survey instrument that has undergone a strong validation process and perform more advanced statistical measurement to provide further useful information.
